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(57) Abstract: 

PURPOSE: To decrease memory traffic by reducing 
generation frequency of a mishit, and to execute an 
access at a remarkably high speed, even in the case 
context switching is executed, etc. 
CONSTITUTION: A cache control part 71 executes 
mapping with a direct map system by setting one of 
cache arrays 11 -13 to a cache operating state in 
accordance with cache constituting information, and 
also, executes control for switching the cache arrays 
11 -13 for setting to the cache operating state at the 
time of context switching, or executes control for 
mapping with a two-way set associative system for 
setting simultaneously the cache arrays 11. 12 to the 
cache operating state, or executes control for mapping 
with a three-way set associative system for setting 
simultaneously the cache arrays 11-13 to the cache 
operating state. 
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^ ^ tc^ i9 iftx. ^ 5 $ i^-C^/ > 5 CI i: ^«pm i: -f- 

^) 3 60=^ ^ 3/ Sggo 
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to O 0 2 J 

[tS*<30fejpfl — jfi:tccpu(75f^a5^lli$atcit-<-c. 

V01.2U No. 4. 1980) iC^^ixTi/ ^-5 J: 5 
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T aScDRia^t * 0 -5 =^ ^ J/ ^Kid^ffl V > ^ n T - 
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[0 0 0 41 T-:i-C\ -latcig^tcrr^ir^^^itThT^— 

[0 0 0 5] 

[«^ds»*Lcl:9i^sgRffll fcr5T% CP 

-<3/^>'^tc<J;oTMS9:93'5ift;t'5ri:tcJ:'5, i 
CPU-ea*^tt±«»o:/air7AS:|5iffiSFtc:||fT$'i^5 

[0 00 6] L^^u/i7ss<b. tS3fe<7:>=^-^ 3^ v'^ieafi, 

h;^^ 3/5=->'j?^gtcH. l:^\cy htm%\^X?^^]} 

[0 0 0 7] mc^ ^mr \^\^:^^^^t\^X'^yy^i^ 
sncsr i:fcncs<75-e. :¥-v-3/^^^p«^y fc»j^$nx 

30 «-lC^;:^fc: 3/ h*^^^?, ri^-feJ?^i5^<iai$ft*n<C 

[0 0 0 8] *|g^f:i±f£0^}cg;?^, =i>'r-:3lr-:^ 
>r 3'f^>'ird5fTt:>ns^?ti:-Ct. 3/ h<7:)«^ 

[0 0 0 9] 

[^S«:«*i-S;tit»co*®] ±ias W^r^-f^Tt 

*i8Wfi. *^«3^a^c»^rt^ci^;5r'-t^<!o-a5^: 

40 ^»U. ±l5lg|gatcf^x'CiSi$?tr^ir^25^fT^ix<5 

^-^3/^'^3SB^c:fov^-c. ^^ffi^aict&Jrtsnsf^- 

fc:»l^5a»:<7D3i^/ h y Htra^i^^ h y S:S[»<^^ 
5S« W :3f 3/ ^ S^I f^#^«g ic-J- ^ 9m^^ i: ;t 7t 

[0 0 10] ^/t. w\%Lnm^mt. $<bfc, pi^tc^r 

3'->crSJif^t>^tefc/^iai>^ K y ^/u— rcoSc^SfML 
T. ±l£«^a<h^> h y ico^3' t'>'ir;^^^^>9ft 
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[•0011] 
[0 0 12] 

2/ v/^^a<?:)^l«rS 1 fji'^^l^m 3 ^c£<5^/^T 
Sft^-r^p gJiii^^-^^/v^zxiggoW^lll-Trfe^. 
[0 0 13] :i<0^-r 5/ v^^^gJi. S;^fL/^V>CPU 
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--1 3:dSSttfcixt:;5!c-5^-\-5/v'^>^!;-e&-5o 

-V s/ i^zi-r U'-r 1 i^-i 3t±. •^i^^'n> r ki^:^<^-< 
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1 1 1 — 1 3 i--ji. ^^mn^^^^^^Wzi^m 

«1 1 1 a ^1 3 1 a --. :feJ:t^«-^^{^}^®«l 1 

1 a-- -1 3 1 a"'\ZMit>\^X. ^n^'n 2*^:7— KCO 
c^«l^M«l 1 1 b--l 3 1 b 

^^t^m^l 1 1 a • 1 2 1 a ••• • 1 3 1 a •••^ 
1***UT. ^^SFI5 1 12 - 122 - 132. X'in^fl<7> 
T—^^t^m^l 1 1 b-- • 12 1b—- 131 b— 4- 
l*«?LT. r'— t^ifBl 1 3-1 2 3-1 3 3 
[0 0 14] 2 Sn^^^i-^^^ ^yi^z^mmi^T 

KOmmitCft^CX. C PU mti ^rif:LT 

VT'i/^-5^«««:±E^^ail 1 2--1 3 2\cm 

7 1 0»Jiaitcjt:D-C^=3{^-\- v-^r u-r 1 1 1 sco^ 
^rSSl 1 2 — 1 3 2 i:]t«l&4 1—4 3 t^iiM<^&^ 

[0015] 4 1— 4 3f:tt5^2rSfPl 1 2— 1 3 2d^e>fca 

id\^^^^mmit^\t^\^x. -au-ci/^'SS'&tc-a 

(i-?-4ra;7^-t"-5it««'Cfe-5o 3 2t±#tt:«a!3g4 1-4 
3;5*e)aiy3^?ixS-i6:ft^<75aillfa*t 5^ hft^iUT 
tti:^-^-5 0RlH]8S3 2'Cfe-5o 
[0 0 16] 5 1 3/ V^»JiBIffl5 7 1 (OSJWtc^tU 

s^t^:=Lr U>< 11 — 1 307^— iJ^aHSl 13 — 1 
3 3 <h^iy^6 1—6 3 t^^1S:<Of&.^^io'^X^1St't 
^y'—'^'U^-f -y^X^^o 6 1— 6 3li:, "tK^'ix. 
«:RIS4 1-4 3 75^(b— Scm-^;65m/?$iX'5<i:^»c. ^ 
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3 1 . f'-i^ffi^-f s/f"5 1 . 1(6t.Xl^^y'y=^/^^^) 
1 0 0«im«r»J«li-^^^-yi^zLSiJfflS5-c&-5o ±ia^ 

Id, y'^a.m^^\y:^^ 1 1 1. rnir;^-vj/7*7 
1 2, * U'V h:/n-fe;;^ \^\?^^ 7 13^^ l^V 
5^^XziLif?>r>'^^i;^J^:5' 7 14. :fcJ:t/SJfflllHlK7 1 5 

10 fi^^mfSt^tix^-'^o 
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^d^bm;^sn. ^^mMSLt=^:^h]) 111-131 

t<D^y evir;S-^*r7r-f-^^ y i^a.lll«(t«*r«j^-t- 
^i:coi*ftB8^J±. ««Jx.t:f0 3}c^^J:5tca:£$ixT 

v>-5o i'^j:t>'h. ^^y>^^mf&mn<om^oxh^m 

-g^tCH, 1 1--1 3<75 5*><75f5rtt;&^l 

--1 3^93 9iftx.5r <i:*^-rJ:5tc;^^oT0>^, 

[0 0 19] yiyzi.mi&mn(Dmj!i^ixh^w^\c 

Ji. V^r U'-r 11-1 2^P^tc:^r-V$/ 

'>^=^9ii^i^m\C'r^2^^^±y hryi^Tr-^y:^^ 

^rwi 1-1 3*fii^tc^-^5/v-^»if^<^Sgtc-r5 

30 [0 0 2 0] yu^j^-^yy? 1 2fi. ^n^eti^-^iy 
iy^r\y^ I 1 — 1 3lc*ff£:^^3o<?D7*n-ir;^aS'J^ 
i^v^:^^ 7 1 2 a— 7 1 2 c *«;t. ^■ix-pn<7>:rt3ir 
^SISU^u-v^^:^ 712a — 712 c ir ;^asij^ 

i^^TlxY 11-1 3;d5^-^3/V^»f^4^^1gtc;t'5wt 

[0 0 2 1 ] ;?7uv hT'o-tJ^wv?^^ 7 1 an. Hff 

^b-i^ y\yzj.7}<^:y^ i^i^jx.^ 7 i 4li. ^^y 
40 '>^ftfp^^t^i^c:<co-cv^5:^^s'•>^r 11-13 
^TTirni^ ly^ ^^t^-t^h<r>xh^o mm\s}^7 1 5 

frpttfcf-, ^-U't^J^t^^fT^-fes/ hrt^^cS<Ju^T. 
[0 0 2 2] ±l£<73lll^JC:feU>r. -^3/ e:^^^;^^;)?^^'* 

50 (1) u-^ h-^3/7';&-^oS^ 
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(1-1) rnir;^<75|?ff^ (:^air^A) 
JJctci, «^J^^:f>^a-fc;:^AO||^T^^^-^:/^■^r-xaglJ^ 

Tp i dAj ti^?<t}$ri^t. mm^m? i sn. rtt 

rn-fej^-^rs/TT*? 1 ZtCT'nir^aS'J^ Tp i dAj ;d5 
^o:/oir^^SiJ^ Tp i dAj ^^l;tf^7"n-fe: 

^>K-r ixi;^;^^^' 7 1 4fc, i/v'^r u-^r i i ^ 

[0 0 2 3] mm\s}^7 1 5fi. *7t. ±^7^^l^i^\C 
m<5^^X^ h 2 1 ^Tii^^^-r^ h 2 2 • 2 3 

^^vr^7"^>^tc:r^i:i:ttc, ^J^^^^SR^-r y ^3 1 
^rfhUT^-^ 5/ v-^r u-r i kt^^^tspi i 2iitgf|g 
4 1 t^l^i^^^^ -^Tt. T^-iJ'SB^^ 1 *:;m. 

19. ^-\-2^v'^ftmc:^-V's/V^r U'-f 1 l;dsfflu^?>ix 
J: 5fc^So 

10 0 2 4J w<5Qtfcfig-C. X— i^^i^gg^aiL. :fc<tt;^S 

=^>hV 1 1 1<?:)^^»}#®«1 1 1 a. isXrjf''-^ 
1 *iM.T]t«S4 1 ^Thu^^'^e 1 tcA^j^n-So 

[0 0 2 5] itm^^ 1 \±. ±IS^:^^«f$®«l 1 1 a 

— S:m-^fiOR[E}^3 2;e>^<bfc 3/ Km-^<J: Lrai;^^?ix 
*7t. ±12— Sit-^tCftDr^ X 
— :^»»ffl«l 1 1 b;!)>5pttl;^^tU7tf"-~i5';d5ta;/j$il 

[0 0 2 6] ^fc. ±fa2oO^irft«;ei5-g:LT0>/i 

'ox±ts.mmm::d^^7^—^i)^m^m^ri^ cpujca;^ 
^Fii.^xt tttc. ^-^ 3/ v^^^y 1 otcAj^^ix-So 

V7^-xi;^^(t«jc*fjJ:i-5Ji:^ h y l l KD^^^mm 
«i 1 1 a. ioXrj'r—^^t^m^i 1 1 h\c^t^^ri 
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[0 0 2 7] r-^<DW^ii,^(Dm^\zn^ ss^^tiiLco 

i:> -r^'T^iyi^^^WftjC^ftt-f h y l l ico^^T 

iSrJ^®«l 1 1 afC^}$$i^TV^^,t^^r^t«^:(75itt^A5 
V h y 1 1 1 C07^-^^j$®« 1 1 1 b tCS 

10 i,\c^^mmK r-^i^i^m^i 1 1 httoxxf^^gsi: 

(1-2) ft!L<7D7*n-tr;^ (:/n-fe;^B) j65||fT$tL'5S 
[0 0 2 8] 9:\c^ =^:^T^:^h^^ iy^iy^lc^^, 

Bj ti^^y\y^mwi^7 i\z?^ti^ti^t^ mm^^ 

^^S»J^ Tp i d B J ^ti y^^y NT'nir^ Uv?^^^ 7 i 
3tc{^}^^^<!:<i:fctc, z/nir;^-;- 5/ 7* 7 1 Z\z^u^ 
20 ;:^a8tJ^P Tp i dBj i5gE^-^}$$i^Tv^-5A^<i: 5;i^«: 

i dBj ^e«l;tf^7'n-fe:J^^giJ^Uv^>?,i$^ 7 1 2 b (C^ 

^-^3/v-^r 1 2 4r^-^3^V^»f^ifeSgtci--5- <t 

[0 0 2 9] SJW(5]K7 1 ±^n<^l^^{z 
&<S^^X. h 2 2«rri^^T--<y. h 2 1 • 2 3 

ir^LX^-ry'^^Ti^^ 1 2<0^^mi 2 2 titttS 

-iJ^ffll23i:7ix^6 2 ti:mi^^'^^:z tiiZXr) . 

[0 0 3 0] -r^j^fD^. yi^^9}f^iikm\ztj:^^^ 

ru-<l 2tc9J9»;t<biX'5o WT. f—^tnm^^ 
±ia:^a-fe^Aco^i:|Si«ic 

:xru-ri icO«f#rtSi5iEH$n^w<i:Ji7:cv\ ^ix 
40 SSrn-fe;3;A;dS3lff$ii6'<< a^^T^dt-^^ 

^ 3'^^^iri5fTipn>h»^lc. ^■^S'v'^ ^^^AS^ISi- 
(1-3) ^^^fcffecornir^ (>^n-&;^C) 
(0 0 3 ij $<btc. ^'^'T-:^^ fs^Y 3'f^>'i/JcJ: 

i dCj :d5=^^r 3^v'zrSJiaiffl7 1 \ZXti^f\.fz^\z 

(5l»fc. ©J»lsIK7 1 5H. ra-fe-^^eSSU^ Tp i 
dCj uv' h T'nir;^ Uv;^:^' 7 i 3. ioJ:r/:/n 
50 ir-x-^j/:r7 1 2corn-fe:-XS5S>i^l^v?:^^^ 7 l 2 cJC 
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10 0 3 21 *7t. y—h23t^rii^T^y^ ^—h2 
1 • 2 2;&sw'>'r:^^-7"^^fc$tt<5i:ifctc. ^ 
iy^S I *^LT=^-V V^r 1 3<?>i^i5^SE5l 3 

5 1 €^:^^L'C7^— i^'fflJl 33<i:7i/^63 
SwiJCi?), V^r 1 3 

v'^ru^f 1 3fc^'9ifex.e)ttSo 
(0 0 3 31 -tUT. :i(7:>W^\zh. =^-^3/V^ru^ 
11-1 2co<SJ^rtSfi^cos^t^^$nSo 
(1-4) nmy^^:^Aib^^n^tl^Wr^o 

HfrSr^-f^T'nir^aSU^ Tp i dAj t^^^^yU^m 

AJ HgEtczTa-lr^-^i/r 7 1 2corair;^^SU^l^v^ 
7 12a ^c»^^$n-cv^^(75-c. ;^ i^^^ h:/n-tr;^ 
ut^:x^j^7 1 s\c^»l^ fp i dAj Jb^^l^^in^tt 

l;d5^f*^?n. tilT. mrl£ (l-l) <7:5^i:(6l Dftfp 

(1-5) Sibtcftli(7:)y^nir^:65||?T$nSS'&o 

(0 0 3 4] ±f£c7:5<t 5f-> 7'Dir^^i/:7'7 i 20* 

y^air^^SiJTU-v^^^ 712a--712c tc:/c3ir>^ 

-fe^^giJ^Uv^^:?' 712a— 712 c CO 5 COfpT-MTi^ 
SiSU^Uv?^:^ 712a--712 c fC^fti" S ^ -V- V 

(0 0 3 51 ^v-T^^r;^ hJ^Y iy f^v-i/A^ 

(2) 2 i7 3:-<iriy hry->r7^-<7'^^<75^ 

«^m«;d5A;^$n5<i:. SJ{»Ih1S 7 1 5 Ji. ^ 

(00 3 61 r<?5S^tcti. 7'n-fe:;^agiJ^2>SA;^^?n 
5<t, *j»(H]SS7 1 5Ji. ^:<;orn-tr^ag»J^«:9*lxf:f 
'f^^^'^'m^y^^J^^ 712a-7l2b (C«f* 
^ h=^-^ iX->^7K-C ^iJ' Ixv?-;^^ 7 1 4JC. iy 
V^ru-<ii . 1 2S::^-^5'>^^«ifP«SS«c-^5Ci: 
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[0 0 3 71 immiSkl 1 5tt. iia^K^v^Jc: 
S<JV>X. h 2 1 • 2 2^r>5^y^^^. h 2 3 

4r:frU-C=^^r y V:a.r 1 1 • \ 2(r>^^%\ 1 2 • 
12 2 h.\Sd&m^ 1 • 4 2 ^ 
7^. X— iJi^SB^^ 1 ^S\'\^X'f—^U \ 13-1 

2 3 t 7 3^5^6 1 • 6 2 i^^tl^^ng^S-fr^r <ttc 
±9. :^Yiy V^ftmc^^iyt/rLr U-r 1 1 • 1 2i5 

(0 0 3 8] :i<75W^. ^IxJ^7^-^COSg;^tBL.j55f=fi^ 

^ru^ll • \2\cKf}tix^ ^:^'fty^:!^mn\cM 
^ti-^^n^'tl<D:y:.:y h y 1 1 1 • 1 2 1 ;i>^?3^i/if« 

isxx^r-^t^a^ti^ti. tt:»lg4 1 • 4 2^7tli7i/ 
^61-6 2\cAti^tl^o 
(0 0 3 9] itt5!S4i • 4 2lc:Ay3$n7ti5'i/lf« 

n;&>— auTv^l^^^. orIhJKs 2*^?>eiy hit 

(0040] stnay^w-is^ h-^i^^^r^^s 

^Dti^S^fc. |sl«jcici>' h y 1 1 1 . 1 2 1 ;b^(bai;^ 

[0 0 4 1] nc:Jb\ 9ic2 ^^-rry i:/rf^>< 

>^;fr^i5as^$tL-5S^tcji. :^-^:xi/^r u-r 1 3H 
fiefflS4^3tv^J:3fc*o•cv^-5i^ rttrt:. 8?ra (1) 

(3) 3 -^zc^-ferj/ hr y v^rr-^^jfe-^cr^s-g^ 
CPUd>?>. :^-^3/V^SJiaiSB7 Uc:«g260^r--^iy^>^ 
«^m«i5A;^^ix5<k. SJ»lEl^7 1 5fi. ^com^ 
^r-^3''>^«^I^i^^^5' 7 1 llC^l^L. :/n-fe;^aS>l 

SU^U'v?:^^ 7 12 8-712 ctcRfirU. jbi^i^h^ 

1 1-i 3*^-^:/i>^ftf^1^t«gtC^6r ti^n^TJ^Y 

[0 0 4 2] SJISlHlK? 1 5»±. :£?t. ±^n<^:^^\c 

m^^^x. ±x<oy— h 2 1 -2 3 ^T^T^y'\c'f'i> 
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^ 1 l--! SOi^^iTSiBi 12-13 2 i:ittiS4 1—4 

iritLXf'-'^mi 1 3 — 1 33<i:^i/^6 1 — 63<h 

-C<?5:^^$/i^z..r i^>f 1 1 --1 3;65pIKSFtcffil/^^bi^5i: 

[0 0 4 3] :icom^\cn^ itft^g 4 1 - 4 3 A:^? ^ 
iX7t:^^tS«lo5 *><^{5rtLi6^1oisr Kl^-^lCjfott'Si^' 
iJ^W«l<k-a:U-Ct^n>i. OR0K3 2A^?j t hft-^ 

2, "*^cJi^ 5/^6 3^^<bai;'7^?i^^»OT^ mria2'i7ai 
'9ife;t*tT'5 wirtci; ^? , 3 ^^r-;^^^ h j:^^ 3, ^>^r^- 
[0 0 4 5] Jbl^ll^s^l^c:^o^/^rti. ^{r%:^^ 

1 4:^hUT^-^ 3/ t^^r U>f 11 — 1 3<75^$'^SfP 
1 1 2-1 3 2 i:lte?S4 1-4 3 i: «:-^tl^'ixSiSg$ 

3 — 133<t^5/f^6 1- 63^ ^^n^'ixSI^$-li:-5 
W^^L^^dS, rtLtcRBfc-f. i5'i?^fflll2-132<t 

tt:«5S4 1-4 3^^[i:^. «-ifc«S4 
1 — 43 ^(75aa;^6o^r,««:Sj»i--5 <t 5 lt t <t 

[0 0 4 61 
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[01] *«§q<7:)-||*£«JHc>K'5^-\^ixi^^3gEo«^ 
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